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ARTICLE INFO  ABSTRACT 
Article Type: Case Report 
 
Teeth with open apices, such as in immature teeth or those with apical root resorption are 
clinical cases with difficult immediate resolution. With the use of mineral trioxide aggregate 
(MTA) in dentistry, it was possible to optimize the treatment time of these cases by immediate 
placement of apical plug and the root canal filling. However, some negative effects can occur 
if MTA is extruded beyond the apex. To avoid this accident, it has been recommended to use 
of an apical matrix prior to placement of MTA. This study reports two clinical cases of apical 
plug placement in teeth with pulp necrosis and open apices. One case had an immature apex 
due to dental trauma and the other case had apical resorption due to the presence of 
endodontic infection in the root canal. MTA apical plug with approximately 4 mm thickness, 
was placed in the apical zone of the root and immediately the canal was obturated with gutta-
percha and endodontic sealer. Follow-up evaluations showed clinical and radiographic 
evidence of success. 
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Introduction 
pen apices are a problem for the realization of the root 
canal treatment because they favor the extravasation of 
irrigating solution and/or sealer into periradicular tissues, which 
can have a negative effect on the apical healing process [1]. The 
main etiological factors for this occurrence are immature apexes 
of early-necrotized teeth or inflammatory apical root resorption 
[2, 3]. 
Therefore, to allow safe root canal filling, some techniques 
have been recommended, such as chemical or thermal 
adaptation of the gutta-percha in the radicular apical third 
and/or apexification with long-term intracanal calcium 
hydroxide dressing [3, 4]. However, these methods have many 
technical problems and require multiples treatment clinical 
sessions [3]. 
Apical adaptation of gutta-percha using heat or chemical 
agents, such as xylene or chloroform, do not provide adequate 
modeling of the root canal, and leaves spaces between the 
dentinal wall and gutta-percha. This facilitates the over 
extrusion of root canal sealer beyond the apex and/or apical 
microbial infiltration [4]. In addition, these chemical 
substances are potentially irritating and cytotoxic to 
periradicular tissue [5]. 
Although intracanal dressing of calcium hydroxide, is 
recommended for treatment of these cases, its intracanal use 
for a long time may reduce the resistance of root walls to 
fracture in future [3, 6, 7]. Some other problems include 
multiple treatment sessions and the risk of root canal 
contamination by microbial coronal leakage and the possibility 
of irregular shape of apical foramen and porous apical barrier 
[3, 8, 9]. 
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Figure 1. A) Open-apex immature tooth and presence of apical 
periodontitis; B) Horizontal dental crown fracture; C) Working length 
determination; D) Calcium hydroxide dressing; E) Lyophilized 
collagen sponge; F) Insertion of lyophilized collagen sponge in root 
canal; G) Device for insertion of MTA apical plug 
 
In order to treat teeth with open apices in a short time, and 
to avoid the possible negative effects presented by prolonged 
use of intracanal calcium hydroxide medication, placement of 
an apical with freeze-dried bone, tricalcium phosphate, 
dehydrated dentin matrix or more recently, calcium silicate-
based cements (CSC), such as mineral trioxide aggregate 
(MTA) and Biodentine, has been proposed [10-14]. 
MTA has good biological and physicochemical properties, 
and is one of the most recommended CSCs for use as apical 
barrier (apical plug) [15, 16]. However, it presents some 
disadvantages, mainly low resistance to solubilization due to 
their long final setting time and causing intense local 
inflammatory reaction if accidentally pushed into the apical 
periodontal tissues [2].  
However, in order to avoid these complications, it has been 
proposed to use an additional apical matrix with collagen 
membrane, prior to placement of the apical barrier with MTA 
[13, 14]. However, the use of collagen membrane has some 
disadvantages, such high cost and the difficulty in handling the 
material. Lyophilized collagen sponge is a practical alternative, 
efficient and low cost, that is routinely recommended for 
promoting hemostasis at a surgical alveolus, besides its good 
biological properties [17, 18]. 
Therefore, this report presents two open apex teeth treated 
with lyophilized collagen sponge apical stop and MTA apical 
barrier prior to root canal filling. 
Case Report 
Case 1: A 12-year-old, male patient requested dental treatment 
of the upper left lateral incisor, two years after dental trauma 
due to car accident, with severe mobility. The tooth had 
initially received coronal access, but the patient did not catch 
up on the rest of the treatment. 
A periapical radiography was taken which revealed the 
presence of a transversal radiolucent line, indicative of fracture 
in the dental crown, root apex with incomplete formation and 
periradicular radiolucent lesion (Figure 1A). Clinical findings 
verified the horizontal fracture of the middle third of the dental 
crown in the mesial-distal direction, with separation of incisor 
third fragment and exposure of the root canal (Figure 1B). 
There was no spontaneous pain and/or positive responses to 
thermal and electrical testing. 
The incisal fragment was attached to the cervical segment 
using an adhesive system (Adper Scothbond; 3M, Sumaré, SP, 
BR) and composite resin (Z100; 3M, St. Paul, MN, USA). After 
finishing the coronal access , the root canal was filled with 3% 
sodium hypochlorite (ChlorCid V; Ultradent, South Jordan, 
Utah, USA) and a #80 K-file (Dentsply Maillefer, Ballaigues, 
Switzerland) was inserted 2 mm short of the estimated 
radiographic initial image, to obtain instrumentation length 
(Figure 1C). Upon completion of the chemo-mechanical 
preparation, irrigation was performed with 10 mL of saline, 
and as a final irrigation protocol, the root canal was flushed 
with 5 mL of 17% EDTA for 3 min, and finished with 10 mL of 
3% sodium hypochlorite gel and 10 mL of saline, which was 
later aspirated and dried with absorbent paper points. 
In sequence, calcium hydroxide intracanal dressing 
(Ultracal; Ultradent, South Jordan, Utah, USA) was maintained, 
for 72 h (Figure 1D). After this period, a new sequence of 
irrigation was performed with 5 mL of 17% EDTA, 10 mL of 3% 
sodium hypochlorite gel and 10 mL of saline. After drying the 
root canal, a fragment of hemostatic lyophilized collagen sponge 
(Hemospon; Technew, Rio de Janeiro, RJ, BR) was introduced 
and adapted in the apical third of the root canal with the aid of a 
#3 gutta-percha condenser (Figures 1E and 1F). 
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Figure 2. A) Lyophilized collagen sponge and MTA cement 
apical barrier; B) Apical barrier checking with gutta-percha point;  
C) Immediate root canal filling with calcium silicate-based sealer;  
D) Radiographic image after18 months  
 
Immediately after compaction of the lyophilized collagen 
sponge, MTA (Angelus, Londrina, PR, BR) was mixed according 
to the manufacturer instructions and apical barrier was placed, in 
approximately 4 mm thickness in the apical third of the root canal 
with a special device for inserting material (Golgran , Sao Caetano 
do Sul, SP, BR) (Figure 1G). A new radiography was taken to 
verify the homogeneity of the apical plug (Figure 2A). 
A #80 gutta-percha point was used for confirmation of the 
apical barrier (Figure 2B). The root canal was filled with gutta-
percha points and calcium silicate-based sealer (MTA Fillapex; 
Angelus, Londrina, SP, BR), by lateral condensation technique. 
The coronal access was provisionally restored with glass ionomer 
cement (Vidreon; SS White, Rio de Janeiro, RJ, BR) (Figure 2C). 
The patient was instructed to follow the restorative procedures. 
After 18 months, a new clinical and radiographic control was 
performed. There were no clinical signs of abnormality in the 
alveolar mucosa, and the treated tooth showed no sensitivity in 
vertical and or horizontal percussion. The radiographic 
assessment indicated local anatomical normality and total 
regression of the initial radiolucent lesion (Figure 2D). 
Case 2: A male in his early thirties applied for dental treatment 
in the mandibular left second premolar with a report of previous 
periradicular abscess and emergency treatment. On examination 
absence of occlusal restoration was observed and coronal access 
had been previously prepared (Figure 3A). No clinical signs of 
edema and/or fistula in the alveolar mucosa was present. In 
radiographic analysis a periradicular radiolucent lesion 
surrounding a widely open apex and apical root resorption was 
evident (Figure 3B). 
Initially, the root canal was irrigated with 10 mL of 3% sodium 
hypochlorite (V ChlorCid; Ultradent, South Jordan, Utah, USA), 
and cervical and middle thirds were prepared using rotary 
ProTaper instruments (Dentsply Maillefer, Ballaigues, 
Switzerland) up to S2 file. To determine the working length a #70 
K-file was inserted in the root canal and a new radiographic image 
was obtained (Figure 3C). The root canal was instrumented 2 mm 
below the root end up to F5 instrument (ProTaper; Dentsply 
Maillefer, Ballaigues, Switzerland). Between each change of 
instrument, the root canal was filled with 5 mL of 3% sodium 
hypochlorite gel. 
The final irrigation was performed with 5 mL of 17% EDTA 
(Biodinamica, Ibiporã, PR, BR) and 10 mL of 3% sodium 
hypochlorite gel, using insert E1 ultrasonic device (Helse, Ribeirão 
Preto, SP, BR) for 60s installed on an ultrasound unit (II Various; 
NSK, Shinagawa TKY, JP). After drying the root canal with 
absorbent paper points, F5 gutta-percha point (ProTaper; Dentsply 
Maillefer, Ballaigues, Switzerland) was used as the master cone. 
However, apical adaptation of the gutta-percha point was not 
possible and the procedure of MTA apical barrier placement after 
lyophilized collagen sponge was chosen (Figure 3D). 
The lyophilized collagen sponge was inserted into the root 
canal and compressed with a #70 K-file (Figure 4A). Immediately 
after, the MTA cement was inserted into the apical third of the 
canal (Figure 4B). Having established the formation of the apical 
barrier, including filling the foraminal area enlargement, root 
canal was filled with gutta-percha and sealer (AH Plus; DeTrey 
Dentsply GmbH, Konstanz, Germany) using lateral condensation 
technique (Figure 4C). 
Upon completion of endodontic treatment, coronal access 
was temporarily restored with glass ionomer cement (Vidreon; SS 
White, Rio de Janeiro, RJ, BR) and the patient was oriented to 
follow the definitive restorative procedures (Figure 4D). A 
radiographic control was taken 6 months later, showing increase 
of bone density around the root. There were no reports of clinical 
signs and symptoms and the tooth was properly restored and 
maintained in normal function in the oral cavity. 
Discussion 
In the presented cases placement of an apical barrier with MTA 
allowed the treatment of open apex teeth in a single treatment 
session, avoiding the risk of root canal contamination and/or 
radicular fracture, as well as optimizing the time of endodontic 
treatment [7, 8, 18, 19]. Although the satisfactory 
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Figure 3. A) Coronal access; B) Apical periodontitis and apical root 
resorption; C) Working length determination; D) Checking working 
length with gutta-percha point 
 
are well-recognized [2], the use of the material should be 
restricted to root canal [2, 20]. 
Thus, the use of an apical barrier with a biocompatible 
material, before MTA placement is an interesting treatment 
strategy for avoiding extrusion of the material beyond the 
radicular apex [13, 14]. The collagen membrane is used in 
periodontal guided tissue regeneration due to its excellent 
biological properties and being resorbable [21]. Nevertheless, 
the amount to be used, the material cost and the difficulty of 
handling are amongst the main disadvantages of collagen 
membrane [13, 21].  
Moreover, the lyophilized collagen hemostatic sponge is easy 
to handle and its tissue tolerability is satisfactory, since its 
insertion in the apical radicular third can be performed with the 
aid of a specific gutta-percha condenser or endodontic file [22-
24]. The lyophilized collagen sponge used in presented cases, is 
absorbable and has porcine origin, with better biocompatibility 
than that obtained from animal skin (Gelfoam), because in 24 
days it promotes complete alveolar bone healing with presence 
of trabecular bone and large amount of blood vessels and 
fibroblasts [19]. Possibly, this healing process also occurs after 
placement of the lyophilized collagen sponge in the radicular 
apical third in open apex cases, since healing of the periapical 
lesion is similar to alveolar bone socket [25, 26]. 
After apical condensation of lyophilized collagen, clinically 
it is possible to confirm the presence of apical barrier by using 
an endodontic file. This allowed the safe placement of the MTA 
apical barrier, with approximately 4 mm thickness. Acute 
inflammatory reaction in the alveolar bone socket subsides after 
5 days of the implantation of lyophilized collagen sponge [19]. 
Therefore, there was time for the hydration process and setting 
of the MTA cement to occur, preventing its interference on 
periradicular healing process [27, 28].  
Figure 4. A) Insertion of lyophilized collagen sponge in the root canal; 
B) MTA cement insertion method; C) Immediate root canal filling 
with apical barrier; D) Six-month follow-up radiography 
 
MTA cement has osteogenic activity and good bone tissue 
tolerance [29-31]. However, due to its high alkalinity a risk of 
necrosis exists if there is direct contact with the apical tissues, for 
instance after accidental apical overfilling [32, 33]. Therefore, 
the apical barrier with lyophilized collagen sponge and MTA 
cement allows the root canal filling in single session, with safety 
and non-invasive procedures. 
Conclusion 
These reports showed that treatment of open-apex teeth with 
placement of an apical matrix with lyophilized collagen sponge 
against which MTA apical plug can be condensed, has favorable 
prognosis. 
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